EP 4 336 848 A1

Patent Office

(1 9) ’ e Hllm”“l”m||m||m|‘|||m||““| |H|H|m|‘||H|‘|M||H‘|H||‘
Patentamt
0 European

Office européen

fes rever (11) EP 4 336 848 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: (51) International Patent Classification (IPC):
13.03.2024 Bulletin 2024/11 HO4N 21/4363 (2011.07) HO4N 21/436 (2011:01)
HO4N 21/485(2011:01) HO4N 21/4425 (20711.07)
(21) Application number: 21939885.6 HO4N 21/422 (2011:97)
(22) Date of filing: 07.05.2021 (52) Cooperative Patent Classification (CPC):

HO4N 21/422; HO4N 21/436; HO4N 21/4363;
HO4N 21/4425; HO4N 21/485

(86) International application number:
PCT/KR2021/005741

(87) International publication number:
WO 2022/234874 (10.11.2022 Gazette 2022/45)

(84) Designated Contracting States: (72) Inventors:
ALATBE BG CH CY CZDE DKEE ES FI FR GB * BAE, Yujin
GRHRHUIEISITLILTLULV MC MK MT NL NO Seoul 06772 (KR)
PL PT RO RS SE SI SK SM TR e CHOI, Gowoon
Designated Extension States: Seoul 06772 (KR)
BA ME
Designated Validation States: (74) Representative: Schornack, Oliver
KH MA MD TN Wouesthoff & Wuesthoff
Patentanwilte PartG mbB
(71) Applicant: LG Electronics Inc. SchweigerstraRe 2
Yeongdeungpo-gu 81541 Miinchen (DE)
Seoul 07336 (KR)

(54) WIRELESS DISPLAY SYSTEM

(67)  The present disclosure relates to a wireless dis-
play system comprising: a reception module including a
display and a memory; and a transmission module which
transmits and receives an image signal and a control
signal to and from the reception module, wherein the re-
ception module may display a guide stored in the memory
on the display when wireless communication with the —
transmission module is not connected.
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Description

TECHNICAL FIELD

[0001] The presentdisclosure relates to a wireless dis-
play system.

BACKGROUND ART

[0002] As user interest in design and aesthetics of a
display device such as TVs increases, a thickness of a
display device becomes thinner, and recently, a wireless
display system in which a reception module provided with
a screen, on which an image is displayed, and a trans-
mission module, which receives the image to transmit
the image to the reception module, are separated from
each other has appeared.

[0003] Thus,inthe case of the wireless display system,
only the reception module may be installed in a wall, and
the transmission module provided with other compo-
nents may be provided in a living room cabinet or a chest
of a drawer. Thus, since only the screen is displayed on
the wall or the like, a separate line or the like is not con-
nected to improve aesthetics.

[0004] However, since the image is wirelessly trans-
mitted and received in the wireless display system, there
may be a problem in that the image is cut off depending
on wireless communication environments. Here, if the
user is not notified that the problem is caused by the
wireless communication environments, the user may
misunderstand the problem as a problem of the device.

DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0005] An object of the present disclosure is to display
a guide when wireless communication is not connected
in a wireless display system so as to guide a cause of a
problem to a user.

[0006] Another object of the present disclosure is to
display a solution guide according to each problem when
the problems occur, and store only a guide related to
disconnection of wireless communication in a reception
module so as to minimize a thickness of the reception
module.

[0007] Another object of the present disclosure is to
provide a wireless display system in which wireless com-
munication is connected between a transmission module
and a reception module to minimize a signal interference.

TECHNICAL SOLUTION

[0008] Accordingto an embodiment of the present dis-
closure, when wireless communication is not connected,
a guide to be displayed may be stored in a reception
module itself.

[0009] A wireless display system according to an em-
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bodiment of the present disclosure may include a recep-
tion module including a display and a memory, a trans-
mission module configured to transmit/receive an image
signal and a control signal to/from the reception module,
wherein the reception module may be configured to dis-
play a guide stored in the memory on the display when
wireless communication with the transmission module is
not connected.

[0010] When signal strength of the wireless communi-
cation is weak, the reception module may be configured
to receive a guide for setting a wireless communication
connection environment from the transmission module
so as to display the guide.

[0011] The wireless communication may include first
wireless communication for receiving the image signal
from the transmission module and second wireless com-
munication for receiving the control signal from the trans-
mission module, and the display may be configured to
display at least one guide stored in the memory when at
least one of the first wireless communication or the sec-
ond wireless communication is not connected.

[0012] When the first wireless communication is not
connected, the display may be configured to display dif-
ferent guides when the second wireless communication
is not connected and when a pairing error occurs between
the transmission module and the reception module.
[0013] The display may be configured to: display a
guide for adjusting an installation environment of the
transmission module or the reception module when the
first wireless communication is not connected; and dis-
play a guide for turning off the second wireless commu-
nication of a peripheral device or a guide for repairing
when the wireless communication is not connected.
[0014] The display may be configured to display a
guide for requesting power check of the transmission
module before displaying a guide for turning off the sec-
ond wireless communication of a peripheral device.
[0015] The first wireless communication may be Wi-
Gig, and the second wireless communication may be
Bluetooth.

[0016] When the display displays the guide, a position
of the guide may be changed every predetermined peri-
od.

[0017] The reception module may be configured to:
display the guide while the wireless communication with
the transmission module is not connected; and display
an image received from the transmission module when
the wireless communication with the transmission mod-
ule is connected.

[0018] The transmission module may include: a first
LED module configured to display power or an error sta-
tus; and a second LED module configured to display a
status of the wireless communication.

[0019] A reception module according to an embodi-
ment of the present disclosure may include: an AV re-
ception unit configured to receive an image signal from
a transmission module; a wireless communication unit
configured to receive a control signal from the transmis-
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sion module; a display configured to display an image
based on the image signal; and a memory, wherein the
display may be configured to display a guide stored in
the memory when wireless communication with the trans-
mission module is not connected.

ADVANTAGEOUS EFFECTS

[0020] Accordingtothe embodimentofthe presentdis-
closure, since the guide to be displayed when wireless
communication is not connected is stored in the reception
module, there may be the advantage of displaying the
guide for the wireless communication connection.
[0021] According to an embodiment of the present dis-
closure, since only the guide for the wireless communi-
cation connection is stored in the reception module, there
may be the advantage of minimizing the memory of the
reception module and thus minimizing the thickness of
the reception module.

[0022] Accordingtothe embodimentofthe presentdis-
closure, since the guide for solving other problems except
for the disconnection of the wireless communication is
transmitted from the transmission module to the recep-
tion module and displayed, there may be the advantage
of providing the guide in the various languages.

[0023] Accordingtothe embodimentofthe presentdis-
closure, since the video signal and the control signal are
transmitted and received through the different wireless
communication, there may be the advantage of minimiz-
ing the signal interference.

[0024] Accordingtothe embodimentofthe presentdis-
closure, since the different guides are provided for each
problem when the problems occur, there may be the ad-
vantage of improving the problem solving accuracy and
reducing the required time to improve the user conven-
ience.

[0025] Accordingtothe embodimentofthe presentdis-
closure, there may be the advantage of guiding the var-
ious information to the user through the display and the
LED module.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

FIG. 1 is a view of a wireless display system.

FIG. 2 is a control block diagram of the wireless dis-
play system of FIG. 1.

FIG. 3 is a block diagram of a remote control device
according to an embodiment of the present disclo-
sure.

FIG. 4 is a view illustrating an actual configuration
of the remote control device according to an embod-
iment of the present disclosure.

FIG. 5 is a view illustrating an example of utilizing
the remote control device according to an embodi-
ment of the present disclosure.

FIG. 6 is aperspective view of a transmission module
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according to an embodiment of the present disclo-
sure.

FIG. 7 is a view illustrating an example of a method
for operating an LED module when power of a wire-
less display system is turned on according to an em-
bodiment of the present disclosure.

FIG. 8 is a view illustrating an example of a method
for operating the LED module when the power of the
wireless display system is turned off according to an
embodiment of the present disclosure.

FIG. 9 is a view illustrating an example of a method
for operating the LED module when pairing between
the transmission module and a reception module is
performed according to an embodiment of the
present disclosure.

FIG. 10is a view illustrating an example of a method
for operating the LED module when the reception
module of the wireless display system is not con-
nected to an external power source according to an
embodiment of the present disclosure.

FIG. 11 is a view illustrating an example of a method
for operating the LED module when there is no input
signal is the wireless display system according to an
embodiment of the present disclosure.

FIG. 12is a view illustrating an example of a method
for operating the LED module when the wireless dis-
play system is overheated according to an embodi-
ment of the present disclosure.

FIG. 13 is a view illustrating an example of a method
for operating the LED module when an error in wire-
less data transmission occurs in the wireless display
system according to an embodiment of the present
disclosure.

FIG. 14 is a view illustrating an example of an initial
setting guide screen displayed on the wireless dis-
play system according to an embodiment of the in-
ventive concept.

FIG. 15 is a view illustrating an example of an initial
setting guide screen displayed by a terminal con-
nected to the wireless display system according to
an embodiment of the present disclosure.

FIG. 16 is a view illustrating an example of a screen
for explaining a wireless communication connection
environment displayed on the wireless display sys-
tem according to an embodiment of the inventive
concept.

FIG. 17 is a flowchart illustrating a method for oper-
ating the wireless display system according to an
embodiment of the present disclosure.

FIGS. 18 to 20 are view illustrating an example of a
guide displayed for first wireless communication
connection through the reception module according
to an embodiment of the present disclosure.

FIG. 21 is a view illustrating example of a guide dis-
played for checking power of the transmission mod-
ule through the reception module according to an
embodiment of the present disclosure.

FIG. 22 is a view illustrating an example of a guide
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displayed for second wireless communication con-
nection through the reception module according to
an embodiment of the present disclosure.

FIG. 23 is a view illustrating an example of a guide
displayed for repairing through the reception module
according to an embodiment of the present disclo-
sure.

FIG. 24 is a view illustrating an example of a method
for displaying a guide through the reception module
according to an embodiment of the present disclo-
sure.

FIG. 25 is a view illustrating an example of a guide
displayed by being received from the transmission
module through the reception module according to
an embodiment of the present disclosure.

MODE FOR CARRYING OUT THE INVENTION

[0027] Hereinafter,embodiments of the presentdisclo-
sure will be described in detail with reference to the draw-
ings. The suffixes "module" and "unit or portion" for com-
ponents used in the following description are merely pro-
vided only for facilitation of preparing this specification,
and thus they are not granted a specific meaning or func-
tion.

[0028] It will be understood that the terms "first" and
"second" are used herein to describe various compo-
nents but these components should not be limited by
these terms. These terms are used only to distinguish
one component from other components.

[0029] The terms of a singular form may include plural
forms unless referred to the contrary.

[0030] In this application, the terms "comprises" or
"having" are intended to indicate that there is a feature,
number, step, operation, component, part, or combina-
tion thereof described in the specification, and one or
more other features. It is to be understood that the
present invention does not exclude the possibility of the
presence or the addition of numbers, steps, operations,
components, components, or a combination thereof.
[0031] FIG. 1is a view of a wireless display system.
[0032] A wireless display system may include a recep-
tion module 300 and a transmission module 100.
[0033] The reception module 300 may be installed to
be fixed to a wall or the like.

[0034] A screen on which an image is displayed may
be provided in the reception module 300. The reception
module 300 may include a display 307 (see FIG. 2) for
displaying the image.

[0035] The display 307 may be implemented as any
one of various panels. For example, the display 307 may
include any one of a liquid crystal display panel (LCD
panel), an organic light emitting panel (OLED panel), and
an inorganic light emitting panel (LED panel).

[0036] The reception module 300 may receive an AV
signal (audio/video signal) from the transmission module
100 and display an image on the display 307 through the
received AV signal.
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[0037] The AV signal may include an audio signal and
a video signal.
[0038] The reception module 300 may wirelessly re-

ceive the AV signal from the transmission module 100.
For example, the reception module 300 and the trans-
mission module 100 may transmit and receive the AV
signal in a 60 GHz band. However, since a frequency
band in which the reception module 300 and the trans-
mission module 100 transmit and receive the AV signal
is merely an example, it is not limited thereto.

[0039] When receiving the AV signal from the trans-
mission module 100, the reception module 300 may also
receive a control signal for an image control.

[0040] The transmission module 100 may be disposed
to be spaced apart from the reception module 300. That
is, since the reception module 300 and the transmission
module 100 transmit and receive signals wirelessly, a
position of the transmission module 100 may be flexible.
[0041] The transmission module 100 may be disposed
in an opened space. Alternatively, the transmission mod-
ule 100 may be disposed inside a living room cabinet or
a chest of a drawer. In this case, since the transmission
module 100 is covered by the living room cabinet or the
chest of the drawer, an installation environment of the
wireless display system may be created more neatly.
[0042] At least one of the reception module 300 or the
transmission module 100 may receive a control signal
from a remote control device 200 (see FIG. 2) . A user
may control the wireless display system using the remote
control device 200.

[0043] Forexample, the reception module 300 and the
transmission module 100 may receive a power ON/OFF
signal from the remote control device 200 and may con-
trol power according to the received power ON/OFF sig-
nal.

[0044] According to an embodiment, the reception
module 300 may receive the control signal from the re-
mote control device 200, and the reception module 300
may transmit the control signal received from the remote
control device 200 to the transmission module 100.
[0045] As a specific example, the reception module
300 may receive the control signal from the remote con-
trol device 200 as IR (infrared), and the reception module
300 may transmit the control signal received from the
remote control device 200 to the transmission module
100 through Bluetooth BT.

[0046] When the Bluetooth connection between the re-
ception module 300 and the transmission module 100 is
disconnected, the remote control device 200 may directly
transmit the control signal to the transmission module
100 through Bluetooth. Here, the remote control device
200 may be a device capable of Bluetooth communica-
tion.

[0047] FIG. 2is a control block diagram of the wireless
display system of FIG. 1.

[0048] First, a method of transmitting and receiving a
signal between the transmission module 100, the recep-
tion module 300, and the remote control device 200 will
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be described.

[0049] The remote control device 200 may transmit a
control signal for turning on or off the power to the wireless
display system. Particularly, the remote control device
200 may transmit a power on/off signal to the reception
module 300 through infrared (IR). The reception module
300 may receive a signal for controlling power from the
remote control device 200 through the IR.

[0050] When receiving the signal for controlling power
from the remote control device 200, the reception module
300 may transmit the received power control signal to
the transmission module 100. Particularly, the reception
module 300 may transmit the power control signal to the
transmission module 100 through the BT (Bluetooth). As
the transmission module 100 receives the power control
signal, the power may be turned on or off.

[0051] When the power is turned on, the reception
module 300 may transmit and receive the control signal
to/from the remote control device 200 through RF (radio
frequency). Particularly, the reception module 300 and
the remote control device 200 may transmit and receive
control signals through the BT of RF, but this is merely
an example and is not limited thereto. The control signal
transmitted and received between the reception module
300 and the remote control device 200 may include var-
ious information such as voice data and motion data.
[0052] In addition, the transmission module 100 may
transmit the AV signal to the reception module 300, and
the AV signal may be transmitted in a 60 GHz band. In
addition, a separate communication channel may be pro-
vided between the transmission module 100 and the re-
ception module 300 so that the control signal is transmit-
ted. The transmission module 100 may transmit the con-
trol signal received from the remote control device 200
to the reception module 300 through the communication
channel. In addition, according to an embodiment, the
transmission module 100 may transmit the control signal
received from the remote control device 200 to the re-
ception module 300 through the BT in addition to the
communication channel.

[0053] Since the wireless communication method be-
tween the transmission module 100, the remote control
device 200 and the reception module 300, that is, com-
municationin the IR, BT, RF and 60 GHz bands is merely
an example, it is reasonable not to be limited thereto.
However, for convenience of description, a communica-
tion method for transmitting the AV signal between the
transmission module 100 and the reception module 300
is referred to first wireless communication, and a com-
munication method for transmitting the control signal be-
tween the transmission module 100 and the reception
module 300 is referred to second wireless communica-
tion. In some cases, the first wireless communication and
the second wireless communication may be the same or
different.

[0054] Accordingtoanembodiment, ifthe firstwireless
communication between the transmission module 100
and the reception module 300 is disconnected, the re-
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ception module 300 may not display an image on a
screen. If the user who does not know that the first wire-
less communication is disconnected continues to press
akey of the remote control device 200 because the image
is not displayed, a problem may not be solved, and un-
intended results may be caused. Therefore, when the
disconnection of the first wireless communication is de-
tected, even if the control signal is not received from the
remote control device 200, the transmission module 100
may not transmit the control signal received from the re-
mote control device 200 to the reception module 300.
That is, when the first wireless communication is discon-
nected, the transmission module 100 may ignore the con-
trol signal received from the remote control device 200.
[0055] Next, each configuration of the transmission
module 100, the reception module 300, and the remote
control device 200 will be described in detail.

[0056] Referring to FIG. 2, the transmission module
100 may include a broadcast reception unit 130, an ex-
ternal device interface 135, a storage unit 140, a user
input interface 150, a controller 170, a wireless commu-
nication interface 173, a voice acquisition unit 175, an
AV transmission unit 181, an LED module 183, and a
power supply 190.

[0057] The broadcast reception unit 130 may include
atuner 131, a demodulator 132, and a network interface
133.

[0058] The tuner 131 may select a specific broadcast
channel according to a channel selection command. The
tuner 131 may receive broadcast signals for the selected
specific broadcast channel.

[0059] The demodulator 132 may divide the received
broadcast signals into video signals, audio signals, and
broadcast program related data signals and restore the
divided video signals, audio signals, and data signals to
an output available form.

[0060] The network interface 133 may provide an in-
terface for connecting the transmission module 100 to a
wired/wireless network including Internet network. The
network interface 133 may transmit or receive data to or
from another user or another electronic device through
an accessed network or another network linked to the
accessed network.

[0061] The network interface 133 may access a pre-
determined Webpage through an accessed network or
another network linked to the accessed network. That s,
it may transmit or receive data to or from a corresponding
server by accessing a predetermined Webpage through
network.

[0062] Then, the network interface 133 may receive
contents or data provided from a content provider or a
network operator. That is, the network interface 133 may
receive contents such as movies, advertisements,
games, VODs, and broadcast signals, which are provid-
ed from a content provider or a network provider, through
network and information relating thereto.

[0063] Additionally, the network interface 133 may re-
ceive firmware update information and update files pro-
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vided from a network operator and transmit data to an
Internet or content provider or a network operator.
[0064] The network interface 133 may select and re-
ceive a desired application among applications open to
the air, through network.

[0065] The external device interface 135 may receive
an application oran application listin an adjacent external
device and deliver the application or the application list
to the controller 170 or the storage unit 140.

[0066] The external device interface 135 may provide
a connection path between the transmission module 100
and an external device. The external device interface 135
may receive at least one of an image or audio outputted
from the external device that is wirelessly or wiredly con-
nected to the transmission module 100 and transmit the
received image or the audio to the controller 170. The
external device interface 135 may include a plurality of
external input terminals. The plurality of external input
terminals may include an RGB terminal, at least one High
Definition Multimedia Interface (HDMI) terminal, and a
component terminal.

[0067] An AV signal of the external device input
through the external device interface 135 may be trans-
mitted to the reception module 300 through the AV trans-
mission unit 181.

[0068] The external device that is connectible to the
external device interface 135 may be any one of a set-
top box, a Blu-ray player, a DVD player, a game console,
a sound bar, a smartphone, a PC, a USB memory, and
a home theater, but this is merely an example.

[0069] In addition, some content data stored in the
transmission module 100 may be transmitted to a user
or an electronic device, which is selected from other users
or other electronic devices pre-registered in the trans-
mission module 100.

[0070] The storage unit 140 may store signal-proc-
essed image, voice, or data signals stored by a program
in order for each signal processing and control in the
controller 170.

[0071] In addition, the storage unit 140 may perform a
function for temporarily store image, voice, or data sig-
nals outputted from the external device interface 135 or
the network interface 133 and may store information on
a predetermined image through a channel memory func-
tion.

[0072] The storage unit 140 may store an application
or an application list input from the external device inter-
face 135 or the network interface 133.

[0073] The transmission module 100 may play content
files (for example, video files, stillimage files, music files,
document files, application files, and so on) stored in the
storage unit 140 to transmit the played content files to
the reception module 300.

[0074] The userinputinterface 150 may deliver signals
input from a user to the controller 170 or transmit signals
from the controller 170 to the user. For example, the user
inputinterface 150 may receive or process control signals
such as power on/off, channel selection, and screen set-
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ting from the remote control device 200 or transmit control
signals from the controller 170 to the remote control de-
vice 200 according to various communication methods
such as Bluetooth, ultra wideband (WB), ZigBee, radio
frequency (RF), and IR.

[0075] Additionally, the user input interface 150 may
deliver, to the controller 170, control signals input from
local keys (not shown) such as a power key, a channel
key, a volume key, and a setting key.

[0076] The image signal that is image-processed by
the controller 170 may be input to the AV transmission
unit 181 and transmitted to the reception module 300. In
addition, the image signal that is image-processed in the
controller 170 may be input to an external output device
through the external device interface 135.

[0077] The audio signal processed by the controller
170 may be input to the AV transmission unit 181 and
transmitted to the reception module 300. In addition, the
audio signal processed in the controller 170 may be input
to an external output device through the external device
interface 135.

[0078] In addition, the controller 170 may control an
overall operation in the transmission module 100.
[0079] In addition, the controller 170 may control the
transmission module 100 by a user command or internal
program inputted through the user input interface 150
and download a desired application or application listinto
the transmission module 100 in access to network.
[0080] The controller 170 may input channel informa-
tion selected by the user together with the processed
video or audio signal to the AV transmission unit 181 so
as to be transmitted to the reception module 300.
[0081] In addition, according to an external device im-
age playback command received through the user input
interface 150, the controller 170 may receive the image
signal or audio signal of the external device such as a
camera or a camcorder, which are inputted through the
external device interface 135, through the AV transmis-
sion unit 181 so as to be transmitted to the reception
module 300.

[0082] The controller 170 may control the AV transmis-
sion unit 181 so that the video signal is transmitted to the
reception module 300. For example, the controller 170
may control the AV transmission unit 181 so that a broad-
casting image input through the tuner 131, an external
input image input through the external device interface
unit 135, an image input through the network interface,
or an image stored in the storage unit 140 are transmitted
to the reception module 300. In this case, an image dis-
played on the reception module 300 may be a still image
or video and also may be a 2D image or a 3D image.
[0083] In addition, the controller 170 may control the
AV transmission unit 181 so that content stored in the
transmission module 100, received broadcast content,
and external input content input from the outside are
transmitted to the reception module 300. Here, the con-
tent may be in various forms, such as a broadcast image,
an external input image, an audio file, a still image, a
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connected web screen, and a document file.

[0084] Moreover, the wireless communication inter-
face 173 may perform a wired or wireless communication
with an external electronic device. The wireless commu-
nication interface 173 may perform short-range commu-
nication with an external device. For this, the wireless
communication interface 173 may support short-range
communication by using at least one of Bluetooth™, radio
frequency Identification (RFID), infrared data association
(IrDA), ultra wideband (UWB), ZigBee, near field com-
munication (NFC), wireless-fidelity (Wi-Fi), Wi-Fi direct,
and wireless universal serial bus (USB) technologies.
The wireless communication interface 173 may support
wireless communication between the transmission mod-
ule 100 and a wireless communication system, between
the transmission module 100 and another transmission
module 100, or between networks comprising the trans-
mission module 100 and another transmission module
100 (or an external server) through wireless area net-
works. The wireless area networks may be wireless per-
sonal area networks.

[0085] Herein, the other transmission module 100 may
be a mobile terminal such as a wearable device (for ex-
ample, asmartwatch, a smartglass, and a head mounted
display (HMD)) or a smartphone, which is capable of ex-
changing data (or inter-working) with the transmission
module 100. The wireless communication interface 173
may detect (or recognize) a communicable wearable de-
vice around the transmission module 100. Furthermore,
if the detected wearable device is a device authenticated
to communicate with the transmission module 100, the
controller 170 may transmit at least part of data proc-
essed in the transmission module 100 to the wearable
device through the wireless communication interface
173. Accordingly, a user of the wearable device may use
the data processed in the transmission module 100
through the wearable device.

[0086] The voice acquisition unit 175 may acquire au-
dio. The voice acquisition unit 175 may include at least
one microphone (not shown) and may acquire audio
around the transmission module 100 through the micro-
phone (not shown).

[0087] The AV transmission unit 181 may transmit the
AV signal processed by the controller 170 to the reception
module 300.

[0088] The transmission module 100 illustrated in FIG.
2 may be merely an example of the present disclosure,
and thus, some of the illustrated components may be
integrated, added, or omitted according to the specifica-
tion of the actually implemented transmission module
100.

[0089] That is, if necessary, two or more components
may be integrated into one component or one component
may be divided into two or more components and con-
figured. In addition, a function performed by each block
is to describe an embodiment of the present disclosure
and its specific operation or device does not limit the
scope of the present disclosure.
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[0090] According to another embodiment of the
present disclosure, unlike FIG. 2, the transmission mod-
ule 100 may receive an image through the network inter-
face 133 or the external device interface 135 to play the
received image without including the tuner 131 and the
demodulator 132.

[0091] Forexample, the transmission module 100 may
be divided into an image processing device such as a
set-top box for receiving broadcast signals or contents
according to various network services and a content play-
back device for playing contents input from the image
processing device.

[0092] In this case, a method of operating the wireless
display system according to an embodiment of the
present disclosure, which is described to be described
below, may be performed by any one of an image
processing device such as a separate set-top box or a
content playback device provided with a display and an
audio output unit.

[0093] The LED module 183 may output a state of the
transmission module 100 to at least one LED. The LED
module 183 may be provided in plurality.

[0094] The power supply 190 supplies corresponding
power throughout the transmission module 100. Partic-
ularly, power may be supplied to the controller 170, which
is capable of being implemented in the form of a system
on chip (SOC), the AV transmission unit 181, or the LED
module 183.

[0095] Specifically, the power supply 190 may include
a converter that converts AC power to DC power and a
DC/DC converter that converts a level of the DC power.
[0096] The reception module 300 may receive the AV
signal from the transmission module 100 and display an
image using the received AV signal.

[0097] The reception module 300 includes at least
some or all of a power supply 301, an IR light receiver
303, an LED module 305, an AV receiver 307, an audio
output unit 309, a display 311, a memory 313, and a
wireless communication unit 315. Since the configura-
tions of the reception module 300 illustrated in FIG. 2 are
merely examples for description, some of the configura-
tions illustrated in FIG. 2 may be omitted, or other con-
figurations may be further added.

[0098] The power supply 301 may supply power that
is necessary for an operation of the reception module
300. The power supply 301 may receive power from the
outside to supply the power to at least one of the IR light
receiver 303, the LED module 305, the AV receiver 307,
the audio output unit 309, and the display 311.

[0099] The IR lightreceiver 303 may receive an IR sig-
nal. For example, the IR light receiver 303 may receive
acontrol signal for controlling the wireless display system
from the remote control device 200 as the IR signal.
[0100] The LED module 305 may output a state of the
wireless display system, in particular, the reception mod-
ule 300 to an LED.

[0101] The AV receiver 307 may receive the AV signal
from the transmission module 100. That is, the AV re-
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ceiver 307 may receive at least one of an audio signal or
a video signal from the transmission module 100.
[0102] The audiooutputunit 309 may receive an audio-
processed signal from the transmission module 100
through the AV receiver 307 to output the received signal
as an audio.

[0103] The display 311 may receive an image signal
that is image-processed from the transmission module
100 through the AV receiver 307 to display the image
signal as an image.

[0104] The memory 313 may store data that is neces-
sary for the operation of the reception module 300.
[0105] According to an embodiment, the memory 313
may store a guide to be displayed on the display 311
when wireless communication between the transmission
module 100 and the reception module 300 is not con-
nected.

[0106] The wireless communication unit 315 may
transmit/receive a control signal to/from the transmission
module 100.

[0107] For example, the wireless communication unit
315 may transmit and receive a control signal to and from
the transmission module 100 through Bluetooth.

[0108] Then, referring to FIGS. 3 and 4, the remote
control device is described according to an embodiment
of the present disclosure.

[0109] FIG. 3 is a block diagram of a remote control
device according to an embodiment of the present dis-
closure, and FIG. 4 shows an actual configuration exam-
ple of a remote control device 200 according to an em-
bodiment of the present disclosure.

[0110] First, referring to FIG. 3, the remote control de-
vice 200 may include a fingerprint reader 210, a wireless
communication circuit 220, a user input interface 230, a
sensor 240, an output interface 250, a power supply cir-
cuit 260, a memory 270, a controller 280, and a micro-
phone 290.

[0111] Referringto FIG. 3, the wireless communication
circuit 220 may transmit and receive signals to and from
any one of display devices according to embodiments of
the present disclosure described above.

[0112] The remote control device 200 may include an
RF circuit 221 capable of transmitting and receiving sig-
nals to and from the display device 100 according to the
RF communication standard, and an IR circuit 223 ca-
pable of transmitting and receiving signals to and from
the display device 100 according to the IR communica-
tion standard. In addition, the remote control device 200
may include a Bluetooth circuit 225 capable of transmit-
ting and receiving signals to and from the display device
100 according to the Bluetooth communication standard.
In addition, the remote control device 200 may include
an NFC module 227 capable of transmitting and receiving
signals to and from the display device 100 according to
the NFC (near field communication) communication
standard, and a WLAN circuit 229 capable of transmitting
and receiving signals to and from the display device 100
according to the wireless LAN (WLAN) communication
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standard.

[0113] In addition, the remote control device 200 may
transmit a signal containing information on the movement
of the remote control device 200 to the display device
100 through the wireless communication circuit 220.
[0114] In addition, the remote control device 200 may
receive a signal transmitted by the display device 100
through the RF circuit 221, and transmit a command re-
garding power on/off, channel change, volume adjust-
ment, or the like to the display device 100 through the IR
circuit 223 as necessary.

[0115] The userinputinterface 230 may include a key-
pad, a button, a touch pad, a touch screen, or the like.
The user may input a command related to the display
device 100 to the remote control device 200 by operating
the user input interface 230. When the user input inter-
face 230 includes a hard key button, the user may input
a command related to the display device 100 to the re-
mote control device 200 through a push operation of the
hard key button. Details will be described with reference
to FIG. 4.

[0116] Referring to FIG. 4, the remote control device
200 may include a plurality of buttons. The plurality of
buttons may include a fingerprint recognition button 212,
a power button 231, a home button 232, a live button
233, an external input button 234, a volume control button
235, a voice recognition button 236, a channel change
button 237, an OK button 238, and a back-play button
239.

[0117] The fingerprint recognition button 212 may be
a button for recognizing a user’s fingerprint. In one em-
bodiment, the fingerprint recognition button 212 may en-
able a push operation, and thus may receive a push op-
eration and a fingerprint recognition operation. The pow-
er button 231 may be a button for turning on/off the power
of the display device 100. The home button 232 may be
a button for moving to the home screen of the display
device 100. The live button 233 may be a button for dis-
playing a real-time broadcast program. The external input
button 234 may be a button forreceiving an external input
connected to the display device 100. The volume control
button 235 may be a button for adjusting the level of the
volume output by the display device 100. The voice rec-
ognition button 236 may be a button for receiving a user’s
voice and recognizing the received voice. The channel
change button 237 may be a button for receiving a broad-
cast signal of a specific broadcast channel. The OK but-
ton 238 may be a button for selecting a specific function,
and the back-play button 239 may be a button for return-
ing to a previous screen.

[0118] A description will be given referring again to
FIG. 3.

[0119] When the user input interface 230 includes a
touch screen, the user may input a command related to
the display device 100 to the remote control device 200
by touching a soft key of the touch screen. In addition,
the user input interface 230 may include various types
of input means that may be operated by a user, such as
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a scroll key or a jog key, and the present embodiment
does not limit the scope of the present disclosure.
[0120] The sensor 240 may include a gyro sensor 241
or an acceleration sensor 243, and the gyro sensor 241
may sense information regarding the movement of the
remote control device 200.

[0121] For example, the gyro sensor 241 may sense
information about the operation of the remote control de-
vice 200 based on the x, y, and z axes, and the acceler-
ation sensor 243 may sense information about the mov-
ing speed of the remote control device 200. Meanwhile,
the remote control device 200 may further include a dis-
tance measuring sensor to sense the distance between
the display device 100 and the display 180.

[0122] The output interface 250 may output an image
or audio signal corresponding to the operation of the user
inputinterface 230 or a signal transmitted from the display
device 100. The user may recognize whether the user
input interface 230 is operated or whether the display
device 100 is controlled through the output interface 250.
[0123] For example, the output interface 450 may in-
clude an LED 251 that emits light, a vibrator 253 that
generates vibration, a speaker 255 that outputs sound,
or a display 257 that outputs an image when the user
input interface 230 is operated or a signal is transmitted
and received to and from the display device 100 through
the wireless communication unit 225.

[0124] In addition, the power supply circuit 260 may
supply power to the remote control device 200, and stop
power supply when the remote control device 200 has
notmoved for a predetermined time to reduce power con-
sumption. The power supply circuit 260 may restart pow-
er supply when a predetermined key provided in the re-
mote control device 200 is operated.

[0125] The memory 270 may store various types of
programs and application data required for control or op-
eration of the remote control device 200. When the re-
mote control device 200 transmits and receives signals
wirelessly through the display device 100 and the RF
circuit 221, the remote control device 200 and the display
device 100 transmit and receive signals through a pre-
determined frequency band.

[0126] The controller 280 of the remote control device
200 may store and refer to information on a frequency
band capable of wirelessly transmitting and receiving sig-
nals to and from the display device 100 paired with the
remote control device 200 in the memory 270.

[0127] The controller 280 may control all matters relat-
ed to the control of the remote control device 200. The
controller 280 may transmit a signal corresponding to a
predetermined key operation of the user input interface
230 or a signal corresponding to the movement of the
remote control device 200 sensed by the sensor 240
through the wireless communication unit 225.

[0128] Also, the microphone 290 of the remote control
device 200 may obtain a speech.

[0129] Aplurality of microphones 290 may be provided.
[0130] Next, adescription will be given referring to FIG.
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[0131] FIG. 4 shows an example of using a remote
control device according toan embodiment of the present
disclosure.

[0132] In FIG. 5, (a) illustrates that a pointer 205 cor-
responding to the remote control device 200 is displayed
on the display 180.

[0133] The user may move or rotate the remote control
device 200 up, down, left and right. The pointer 205 dis-
played on the display 180 of the display device 100 may
correspond to the movement of the remote control device
200. As shown in the drawings, the pointer 205 is moved
and displayed according to movement of the remote con-
trol device 200 in a 3D space, so the remote control de-
vice 200 may be called a space remote control device.
[0134] In (b) of FIG. 5, it is illustrated that that when
the user moves the remote control device 200 to the left,
the pointer 205 displayed on the display 180 of the display
device 100 moves to the left correspondingly.

[0135] Information onthe movementofthe remote con-
trol device 200 detected through a sensor of the remote
control device 200 is transmitted to the display device
100. The display device 100 may calculate the coordi-
nates of the pointer 205 based on information on the
movement of the remote control device 200. The display
device 100 may display the pointer 205 to correspond to
the calculated coordinates.

[0136] In(c)of FIG.5,itisillustrated that a user moves
the remote control device 200 away from the display 180
while pressing a specific button in the remote control de-
vice 200. Accordingly, a selected area in the display 180
corresponding to the pointer 205 may be zoomed in and
displayed enlarged.

[0137] Conversely, when the user moves the remote
control device 200 to be close to the display 180, the
selected area in the display 180 corresponding to the
pointer 205 may be zoomed out and displayed reduced.
[0138] Onthe other hand, when the remote control de-
vice 200 moves away from the display 180, the selected
area may be zoomed out, and when the remote control
device 200 moves to be close to the display 180, the
selected area may be zoomed in.

[0139] Also, in a state in which a specific button in the
remote control device 200 is being pressed, recognition
of up, down, left, or right movements may be excluded.
Thatis, when the remote control device 200 moves away
from or close to the display 180, the up, down, left, or
right movements are not recognized, and only the for-
ward and backward movements may be recognized. In
a state in which a specific button in the remote control
device 200 is not being pressed, only the pointer 205
moves according to the up, down, left, orrightmovements
of the remote control device 200.

[0140] Meanwhile, the movement speed or the move-
ment direction of the pointer 205 may correspond to the
movement speed or the movement direction of the re-
mote control device 200.

[0141] Meanwhile, in the present specification, a point-
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er refers to an object displayed on the display 180 in
response to an operation of the remote control device
200. Accordingly, objects of various shapes other than
the arrow shape shown in the drawings are possible as
the pointer 205. For example, the object may be a con-
cept including a dot, a cursor, a prompt, a thick outline,
and the like. In addition, the pointer 205 may be displayed
corresponding to any one point among points on a hori-
zontal axis and a vertical axis on the display 180, and
may also be displayed corresponding to a plurality of
points such as a line and a surface.

[0142] FIG. 6is a perspective view of the transmission
module according to an embodiment of the present dis-
closure.

[0143] Sincethe shape of the transmission module 100
illustrated in FIG. 6 is merely an example for description,
this embodiment may not to be limited thereto.

[0144] The transmission module 100 may be provided
in a hexahedral shape. For example, the transmission
module 100 may include a case 1100 having a hexahe-
dral shape. An SoC in which a controller 170,an AV trans-
mission unit 181, and the like are integrated may be dis-
posed inside the case 1100. The case 1100 may be pro-
vided with a top surface 1101, a bottom surface (not
shown), and four side surfaces 1103.

[0145] A rotating plate 1120 may be installed on the
top surface 1101 of the case 1100. The rotating plate
1120 may rotate in a clockwise or counterclockwise on
the top surface 1101.

[0146] In addition, at least one LED module 185 may
be installed on the rotating plate 1120. In addition, the
LED module 184 may be installed on the side surfaces
1103. That is, the LED module 183 of the transmission
module 100 may include a plurality of LED modules. For
example, the LED module 183 may include first and sec-
ond LED modules. Here, the first LED module 184 may
be installed on each of the side surfaces 1103, and the
second LED module 185 may be installed on the top sur-
face 1101. However, since the number and location of
the LED modules are merely illustrative, thisembodiment
may not to be limited thereto.

[0147] The second LED module 185 may be installed
on the rotating plate 1120 to rotate together as the rotat-
ing plate 1120 rotates.

[0148] In addition, the AV transmission unit 181 may
be installed adjacent to the second LED module 185.
Thus, when the rotating plate 1120 rotates, the AV trans-
mission unit 181 may rotate together, and as a result, a
signal transmission direction of the AV transmission unit
181 may be changed together.

[0149] Inaddition, alever 1121 may be installed on the
rotating plate 1120. The lever 1121 may adjust an angle
at which the AV transmitter 181 transmits a signal. The
angle at which the AV transmission unit 181 transmits
the signal may vary according to a position of the lever
1121.

[0150] The first LED module 184 may display power
and error situations, and the second LED module 185
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may display a wireless signal situation.

[0151] The first LED module 184 and the second LED
module 185 may be disposed on different surfaces. For
example, the first LED module 184 may be disposed on
the side surface 1103, and the second LED module 185
may be disposed on the upper surface. When the first
LED module 184 and the second LED module 185 are
disposed on different surfaces, if the user checks a situ-
ation of the wireless display system through the LED
module from a distance, it may minimize difficulty of dis-
tinguishing which LED module is displaying which situa-
tion. Particularly, since the first LED module 184 for dis-
playing a power or error situation is disposed on the side
surface 1103, there may be an advantage in that the user
watching an image from a distance may easily check the
situation. In addition, since the second LED module 185
for displaying the wireless signal status is disposed on
the upper surface 1101, there is an advantage in that
information is checked only when the user needs the in-
formation.

[0152] An LED module 305 may also be installed in
the reception module 300. For example, the LED module
305 may be installed on one surface or at one side of the
display 311, but this is merely an example, and the po-
sition of the LED module 305 may vary.

[0153] Next, referring to FIGS. 7 to 13, a method for
operating an LED module provided in a wireless display
system according to an embodiment of the present dis-
closure will be described.

[0154] Inthe present specification, power off may refer
to a standby state in which an electronic device is con-
nected to an external power source (e.g., a socket), but
a screen is turned off, and only minimum power is used
so that the electronic device is operable according to a
user input. That is, the power off has to be distinguished
from a state in which the electronic device is not connect-
ed to the external power source.

[0155] Inaddition, the LED modules 309, 184, and 185
may output light when turned on and may not output light
when turned off. The LED modules 309, 184, and 185
may adjust a color of the light output when turned on and
an output method of the light. For example, the color of
the light may be red, yellow, or green, and the output
method of the light may be a continuous output method
or aflickering output method, but this is merely an exam-
ple and is not limited thereto. It is assumed that the light
is continuously output unless otherwise specified in re-
lation to the output method.

[0156] FIG. 7 is a view illustrating an example of the
method for operating the LED module when power of the
wireless display system is turned on according to an em-
bodiment of the present disclosure.

[0157] When the power of the reception module 300
is switched from the turn-off to turn-on, the LED module
309 may be switched from the turn-on to the turn-off. That
is, when the power of the reception module 300 is turned
off, the LED module 309 may be turned on, and when
the power of the reception module 300 is turned on, the
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LED module 309 may be turned off. Therefore, when the
power of the reception module 300 is turned on, the LED
module 309 may not output light.

[0158] Similarly, when the power of the transmission
module 100 is switched from the turn-off to the turn-on,
the first LED module 184 may be switched from the turn-
on to the turn-off. That is, the first LED module 184 may
be turned on when the power of the transmission module
100 is turned off, and may be turned off when the power
of the transmission module 100 is turned on.

[0159] When the power of the transmission module
100 is turned off, the second LED module 185 is turned
off, and when the power of the transmission module 100
is turned on, the second LED module 185 may be turned
on together. The second LED module 185 may output
light in various manners according to a wireless commu-
nication state while the transmission module 100 is
turned on. For example, the wireless communication
state may include wireless signal strength. Specifically,
the second LED module 185 may operates in a first mode
when the wireless signal strength is strong, operate in a
second mode when the wireless signal strength is nor-
mal, and operate in a third mode when the wireless signal
strength is weak or disconnected.

[0160] Here, the first mode may be a mode in which
green light is output, the second mode may be a mode
in which yellow light is output, and the third mode may
be a mode in which red light is output while flickering, but
this is merely exemplary.

[0161] The wireless communication state may refer to
a state of the wireless communication for transmitting
and receiving the AV signal between the transmission
module 100 and the reception module 300, and in this
case, the wireless communication may refer to first wire-
less communication in FIG. 17. The first wireless com-
munication will be described in detail with reference to
FIG. 17.

[0162] FIG. 8 is a view illustrating an example of a
method for operating the LED module when the power
of the wireless display system is turned off according to
an embodiment of the present disclosure.

[0163] When the power of the reception module 300
is switched from the turn-on to turn-off, the LED module
309 may be switched from the turn-off to the turn-on.
When the power of the reception module 300 is turned
off, the LED module 309 may be turned on, and when
the power of the reception module 300 is turned on, the
LED module 309 may be turned off. Thus, when the pow-
er of the reception module 300 is turned off, the LED
module 309 may output light.

[0164] Similarly, when the power of the transmission
module 100 is switched from the turn-on to the turn-off,
the first LED module 184 may be switched from the turn-
off to the turn-on. For example, the first LED module 184
may output red light as the power of the transmission
module 100 is turned off.

[0165] When the power of the transmission module
100 is switched from turn-on to the turn-off, the second
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LED module 184 may be switched from the turn-on to
the turn-off. Specifically, while the second LED module
185 outputs light in various modes based on the wireless
communication state while the power of the transmission
module 100 is turned on, it may not output light when the
power of the transmission module 100 is turned off. That
is, when the power of the transmission module 100 is
turned off, the second LED module 185 may also be
turned off.

[0166] FIG. 9 is a view illustrating an example of a
method for operating the LED module when pairing be-
tween the transmission module and the reception module
is performed according to an embodiment of the present
disclosure.

[0167] While the reception module 300 enters a pairing
mode, the LED module 309 may output flickering light,
and in particular, the light may be red, but this is merely
an example. Then, when the reception module 300 com-
pletes pairing, the LED module 309 may not output light.
Here, the pairing may referred to an operation in which
the reception module 300 and the transmission module
100 are connected to each other.

[0168] The first LED module 184 of the transmission
module 100 may output the flickering light while entering
the pairing mode and may not output light when the pair-
ing is completed. Here, the light may be green light, but
this is merely an example.

[0169] In addition, the second LED module 185 of the
transmission module 100 may not output light while en-
tering the pairing mode and may output light when the
pairing is completed. After the pairing is completed, the
color of light output from the second LED module 185
may vary depending on the wireless communication
state.

[0170] FIG. 10 is a view illustrating an example of a
method for operating the LED module when the reception
module of the wireless display system is not connected
to an external power source according to an embodiment
of the present disclosure.

[0171] When the reception module 300 is not connect-
ed to the external power source, the LED module 309
may be turned off.

[0172] Since the reception module 300 is not connect-
ed to the external power source, even if the remote con-
trol device 200 transmits a control signal for the turn-on
of the power, the reception module 300 may not operate.
[0173] The transmission module 100 may operate ac-
cording to a command received from the remote control
device 200 when connected to the external power
source.

[0174] When the reception module 300 is not connect-
ed to the external power source, and the power of the
transmission module 100 is turned on, the first LED mod-
ule 184 of the transmission module 100 may output red
flickering light. Here, the color of light is merely an exam-
ple. When compared to the example of FIG. 8, the first
LED module 184 of the transmission module 100 may
output the flickering light to inform that the reception mod-
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ule 300 is not connected to the external power source to
the user.

[0175] When the reception module 300 is not connect-
ed to the external power source, and the power of the
transmission module 100 is turned off, the first LED mod-
ule 184 may output red light.

[0176] The second LED module 185 of the transmis-
sion module 100 may output light in various manners
according to the wireless communication state, which is
the same as described in FIG. 7.

[0177] FIG. 11 is a view illustrating an example of a
method for operating the LED module when there is no
input signal is the wireless display system according to
an embodiment of the present disclosure.

[0178] Evenifaninputsignalis not detected, when the
reception module 300 is turned on, the LED module 309
may be turned off. That is, the LED module 309 of the
reception module 300 may operate according to the pow-
er state of the reception module 300 regardless of the
input signal.

[0179] Similarly, the firstand second LED modules 184
and 185 of the transmission module 100 may operate
regardless of the input signal. That is, when the power
of the transmission module 100 is turned off, the first LED
module 184 may be turned on, and when the power of
the transmission module 100 is turned on, the first LED
module 184 may be off. In addition, when the power of
the transmission module 100 is turned off, the second
LED module 185 may be turned off, and when the power
of the transmission module 100 is turned on, the second
LED module 185 may output light according to the wire-
less communication state.

[0180] FIG. 12 is a view illustrating an example of a
method for operating the LED module when the wireless
display system is overheated according to an embodi-
ment of the present disclosure.

[0181] When the overheating is detected, the trans-
mission module 100 may output red light in which the
first LED module 184 flickers. For example, the transmis-
sion module 100 may include a temperature sensor (not
shown), and the controller 170 may control a first LED
module 184 so that red light is output while blinking when
the sensing temperature of the temperature sensor (not
shown) is equal to or higher than a predetermined refer-
ence temperature.

[0182] FIG. 13 is a view illustrating an example of a
method for operating the LED module when an error in
wireless data transmission occurs in the wireless display
system according to an embodiment of the present dis-
closure.

[0183] The transmission module 100 may emit the red
light, in which each of the first LED module 184 and the
second LED module 185 flickers when the wireless com-
munication with the reception module 300, in particular,
the first wireless communication to be described later is
not connected.

[0184] Since the method of operating the LED module
described with reference to FIGS. 7 to 13 is merely an
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example, this embodiment is not limited thereto.

[0185] As described through the examples of FIGS. 7
to 13, the wireless display system may inform the situa-
tions such as power, error, and wireless communication
through LED modules to the user.

[0186] The wireless display system may guide various
information to the user through the display 311. For ex-
ample, the display 311 may display an initial setting guide
screen when the wireless display system is installed.
[0187] FIG. 14 is a view illustrating an example of the
initial setting guide screen displayed on the wireless dis-
play system according to an embodiment of the inventive
concept.

[0188] For example, the display 311 may initially dis-
play the initial setting guide screen as illustrated in FIG.
14 when the wireless display system is installed.
[0189] As in the example of FIG. 14, the initial setting
guide screen may display wireless communication state
information 1410 and an installation guide 1420.

[0190] The wireless communication state information
1410 may include wireless signal strength between the
transmission module 100 and the reception module 300,
in particular, signal strength of the first wireless commu-
nication described later. For example, the wireless com-
munication state information 1410 may include an icon
representing the wireless signal strength.

[0191] The installation guide 1420 may include a text
or image guiding an installation position of the transmis-
sion module 100. Since the reception module 300 is fixed
to a wall or the like, the information guiding the position
of the transmission module 100 may be contained in the
installation guide 1420 so that the signal is smoothly
transmitted/ received to/from the reception module 300.
For example, the installation guide 1420 may guide the
transmission module 100 and the reception module 300
so that there is no obstruction between the transmission
module 100 and the reception module 300, may guide
the rotating plate 1120 to be adjusted so that the second
LED module 185 that guides the wireless communication
state faces the reception module 300, or may include at
least one of the text or the image so that the lever 1121
is adjusted with reference to the wireless communication
state information 1410. However, since the initial setting
guide screen of FIG. 14 is merely an example, this em-
bodiment may not be limited thereto.

[0192] Theinitial setting guide screen may also be dis-
played through a terminal connected to the wireless dis-
play system. Here, the terminal may mean a portable
electronic device such as a smart phone.

[0193] FIG. 15 is a view illustrating an example of the
initial setting guide screen displayed by the terminal con-
nected to the wireless display system according to an
embodiment of the present disclosure.

[0194] Particularly, (a)of FIG. 15illustrates an example
of the initial setting guide screen displayed by the termi-
nal.

[0195] The terminalmay display the initial setting guide
screen as illustrated in (a) of FIG. 15, and the initial setting
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guide screen may include wireless communication state
information 1510 and an installation guide 1520. Since
each of the wireless communication state information
1510 and the installation guide 1520 is the same as the
wireless communication state information 1410 and the
installation guide 1420 described in FIG. 14, duplicate
descriptions will be omitted. That is, although the text or
image is omitted in the installation guide 1520 of FIG. 15,
at least one of the text or image shown in the installation
guide 1420 of FIG. 14 may be contained.

[0196] The terminal may further display various func-
tion setting screens in addition to the initial setting guide
screen. For example, the function setting screen may
include an artificial intelligence function setting screen
as illustrated in (b) of FIG. 15 and a password setting
screen as illustrated in (c) of FIG. 15.

[0197] The artificial intelligence function setting screen
may be a screen for setting at least one of an artificial
intelligence image quality setting function or an artificial
intelligence sound quality setting function. The password
setting screen may be a screen for setting a password
for locking or unlocking a channel or an input.

[0198] However, the screens illustrated in FIG. 15 are
merely examples, and the terminal may display various
screens for setting functions related to the wireless dis-
play system or controlling the wireless display system.
[0199] The wireless display system may display a
screen for setting a wireless communication connection
environment even after the initial setting.

[0200] FIG. 16 is a view illustrating an example of a
screen for explaining the wireless communication con-
nection environment displayed on the wireless display
system according to an embodiment of the inventive con-
cept.

[0201] Forexample, asillustrated in (a) of FIG. 16, the
display 311 may display a menu for setting various func-
tions related to the use of the wireless display system.
At least one of the menus may be an item for setting the
wireless communication connection environment.
[0202] When the item for setting the wireless commu-
nication connection environment is selected, the display
311 may display a screen containing the wireless com-
munication state information 1610 and the installation
guide 1620 as illustrated in (b) of FIG. 16. Since each of
the wireless communication state information 1610 and
the installation guide 1620 is the same as the wireless
communication state information 1410 and the installa-
tion guide 1420 described in FIG. 14, duplicate descrip-
tions will be omitted. That is, although the text or image
is omitted in the installation guide 1620 of FIG. 16, at
least one of the text or image shown in the installation
guide 1420 of FIG. 14 may be contained.

[0203] In the wireless display system, since the trans-
mission module 100 and the reception module 300 trans-
mit and receive signals wirelessly, an connection error
in wireless communication may occur. Thus, the wireless
display system according to an embodiment of the
present disclosure may detect the connection error of the
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wireless communication and display a guide for removing
the error. Particularly, since the wireless display system
according to an embodiment of the present disclosure
uses a plurality of wireless communication technologies,
it is intended to accurately and quickly remove errors by
displaying an error elimination guide suitable for the wire-
less communication technology in which the error occurs.
[0204] FIG. 17 is a flowchart illustrating a method for
operating the wireless display system according to an
embodiment of the present disclosure.

[0205] Power of at least one of the transmission mod-
ule 100 or the reception module 300 may be turned on
(S11).

[0206] Atleastone ofthetransmission module 100 and
the reception module 300 may switch the power from
turn-off to turn-on as a power on signal is received.
[0207] Atleastone ofthe transmission module 100 and
the reception module 300 may obtain whether the first
wireless communication is connected while the power is
turned on (S13).

[0208] Thatis, atleast one of the transmission module
100 and the reception module 300 may determine wheth-
er the first wireless communication is connected while
the power is turned on.

[0209] The first wireless communication may refer to
a wireless communication method of transmitting an AV
signal from the transmission module 100 to the reception
module 300. The first wireless communication may refer
to a wireless communication method using a band of 60
GHz. For example, the first wireless communication may
be WiGig (Wireless Gigabits), IEEE 802.11ay, etc., but
is not limited thereto. The second wireless communica-
tion to be described later may be Bluetooth (BT). Thatis,
the first wireless communication may use a frequency of
about 60 GHz, and the second wireless communication
may use a frequency band of about 2.4 to 2.485 GHz.
However, this is merely an example and is not limited
thereto.

[0210] As described above, the transmission module
100 and the reception module 300 may transmit and re-
ceive a signal through a plurality of wireless communi-
cation, for example, the first wireless communication and
the second wireless communication described later.
Specifically, the transmission module 100 and the recep-
tion module 300 may transmit and receive the AV signal
through the first wireless communication and may trans-
mit and receive the signal (e.g., control signal) excluding
the AV signal through the second wireless communica-
tion. As described above, there is an advantage of min-
imizing a signal interference by distinguishing between
wireless communication for transmitting and receiving
the AV signal and wireless communication for transmit-
ting and receiving other signals. Particularly, since the
AV signal is continuously transmitted and received while
the wireless display system is operating, the signal inter-
ference may be minimized by using a communication
method different from other signals, that is, a different
frequency band.
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[0211] If at least one of the transmission module 100
or the reception module 300 is not connected to the first
wireless communication, it is possible to obtain whether
the second wireless communication is connected (S15).
[0212] At least one of the transmission module 100 or
the reception module 300 may determine whether the
second wireless communication is connected when the
first wireless communication is not connected.

[0213] When the second wireless communication is
connected, at least one of the transmission module 100
or the reception module 300 may display a guide for the
first wireless communication connection (S17).

[0214] When the first wireless communication is not
connected, the display 311 may be turned on, but a nor-
mal screen may not be displayed. That is, when the first
wireless communication is not connected, the display
311 may be turned on, but the image may not be normally
displayed.

[0215] In addition, when the first wireless communica-
tion is not connected, the second LED module 183 of the
transmission module 100 may output flickering red light.
[0216] The display 311 may display a guide for nor-
mally connecting the first wireless communication.
[0217] The display 311 may display a guide stored in
the memory 313 when the reception module 300 and the
transmission module 100 are not connected through the
first wireless communication. The guide for connection
of the first wireless communication may be stored in the
memory 313.

[0218] FIGS. 18to 20 are view illustrating an example
of a guide displayed for first wireless communication con-
nection through the reception module according to an
embodiment of the present disclosure.

[0219] The guide may be a guide for connecting the
first wireless communication.

[0220] The memory 313 may store one guide, and the
display 311 may continuously display the one guide
stored in the memory 313 until the first wireless commu-
nication is connected.

[0221] Alternatively, the memory 313 may store a plu-
rality of guides, and the display 311 may sequentially and
repeatedly display the plurality of guides stored in the
memory 313 at predetermined periodic intervals until the
first wireless communication is connected.

[0222] FIG. 18 illustrates an example of a first guide of
the plurality of guides, FIG. 19 illustrates an example of
a second guide of the plurality of guides, and FIG. 20 is
illustrates an example of a third guide of a plurality of
guides.

[0223] Referring to FIG. 18, the first guide includes at
least one of an image instructing that a distance between
the transmission module 100 and the reception module
300 is required to be adjusted and an image instructing
that an obstacle is required so as not to be placed be-
tween the transmission module 100 and the reception
module 300.

[0224] ReferringtoFIG. 19, the rotating plate 1120 may
be directed toward the reception module 300, and the
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second guide may include an image instructing that the
second LED module 185 is required to be adjusted.
[0225] ReferringtoFIG. 20, the third guide may include
an image instructing that the lever 1121 is required to be
adjusted so that the second LED module 185 faces the
reception module 300.

[0226] Since the above-described first to third guides
are merely examples, this embodiment is not limited
thereto.

[0227] The display 311 may display a guide for the first
wireless communication connection and may receive
and display an image from the transmission module 100
when the connection of the first wireless communication
is detected.

[0228] Again, FIG. 17 will be described.

[0229] If at least one of the transmission module 100
or the reception module 300 is not connected to the sec-
ond wireless communication, a pairing error may be ac-
quired (S19).

[0230] Thatis, if at least one of the transmission mod-
ule 100 or the reception module 300 is not connected to
the second wireless communication, it may determine
whether the pairing error occurs.

[0231] When it is determined that at least one of the
transmission module 100 or the reception module 300 is
not in the state of the pairing error, a guide for the second
wireless communication connection may be displayed
(S21).

[0232] If it does not correspond to the pairing error, it
may correspond to a case in which the second wireless
communication is temporarily disconnected due to fac-
tors such as surrounding environments. Thus, in this
case, the display 311 may display a guide for the second
wireless communication connection.

[0233] When the second wireless communication is
not connected, even if the remote control device 200
transmits a control signal, atleastone of the transmission
module 100 or the reception module 300 may not operate
according to the control signal transmitted by the remote
control device 200.

[0234] If the first wireless communication is connected
even though the second wireless communication is not
connected, the display 311 may normally output an im-
age.

[0235] In addition, since the signal transmitted by the
remote control device 200 reacts after being received by
the reception module 300 and transmitted to the trans-
mission module 100, if the transmission module 100 is
not connected to the external power source, even if the
display 311 is normally outputting the image, there may
be no reaction according to the signal of the remote con-
trol device 200. Thus, even though the transmission mod-
ule 100 has a power supply problem, it may be mis-rec-
ognized as a connection problem of the second wireless
communication.

[0236] Thus,thedisplay 311 may furtherdisplay a pow-
er check guide of the transmission module 100 before
displaying the guide for the second wireless communi-
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cation connection.

[0237] FIG. 21 is a view illustrating example of the
guide displayed for checking power of the transmission
module through the reception module according to an
embodiment of the present disclosure.

[0238] When displaying the guide for the connection
of the second wireless communication, the display 311
may display the guide for checking the power of the trans-
mission module before displaying the guide for the con-
nection of the second wireless communication.

[0239] The guide for checking the power of the trans-
mission module may be stored in the memory 313 in the
form of animage. As in the example of FIG. 21, the guide
for checking the power of the transmission module may
include a message requesting the check of the power of
the transmission module to the user.

[0240] Afterdisplaying the guide for checking the pow-
er of the transmission module, the display 311 may dis-
play the guide for the second wireless communication
connection as in the example illustrated in FIG. 22.
[0241] FIG. 22 is a view illustrating an example of the
guide displayed for second wireless communication con-
nection through the reception module according to an
embodiment of the present disclosure.

[0242] Similarly, the guide for the second wireless
communication connection may be stored in the memory
313 in the form of an image. As in the example of FIG.
22, the guide for the second wireless communication con-
nection may include an image (or message) requesting
turn-off of second wireless communication of neighbor-
ing devices.

[0243] Again, FIG. 17 will be described.

[0244] The reception module 300 may display the
guide for the second wireless communication connec-
tion, and when the connection of the second wireless
communication is detected, it may be confirmed whether
the first wireless communication is connected (S25).
Since this is the same as that described in operation S13,
redundant description will be omitted.

[0245] Again, FIG. 17 will be described.

[0246] If at least one of the transmission module 100
or the reception module 300 is in state of the pairing error,
a guide for repairing may be displayed (S23).

[0247] In the case of the pairing error, the display 311
may display the guide for repairing. The guide for repair-
ing may be stored in the memory 313 in the form of an
image.

[0248] FIG. 23 is a view illustrating an example of the
guide displayed for repairing through the reception mod-
ule according to an embodiment of the present disclo-
sure.

[0249] The repairing may require resetting atleast one
of the transmission module 100 or the reception module
300. Therefore, as illustrated in (a) of FIG. 23, the guide
for repairing may include a first message requesting
pressing of a button provided in the transmission module
100 for a set time and a second message requesting
pressing of a button provided in the reception module
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100 for a set time. According to an embodiment, the first
message and the second message may be displayed
simultaneously as illustrated in (a) of FIG. 23 or displayed
separately and sequentially unlike in (a) of FIG. 23.
[0250] In addition, the guide for repairing may further
include a QR code, and the QR code may guide an in-
stallation method/customer center and the like.

[0251] While the display 311 displays the guide for re-
pairing, the first LED module 184 of the transmission
module 100 may output flickering green light, and the
LED module 305 of the reception module 300 may output
flickering red light.

[0252] The display 311 may display the guide for re-
pairing, and when the repairing is in progress, the display
311 may display a repairing progress guide as illustrated
in (b) of FIG. 23.

[0253] Ifthe repairing fails, the display 311 may display
the guide for repairing again.

[0254] When the repairing is completed, the reception
module 300 may check whether the first wireless com-
munication is connected (S25). Since this is the same as
that described in operation S13, redundant description
will be omitted.

[0255] All of the guides for the first wireless communi-
cation connection, the guide for the second wireless com-
munication connection, and the guide for repairing de-
scribed above may be stored in the reception module
300, and thus, the guides may be output normally.
[0256] In addition, each of the guide for the first wire-
less communication connection, the guide for the second
wireless communication connection, and the guide for
repairing may be continuously displayed until the prob-
lem is solved, and the display 311 may move the display
position of the guide to display the afterimage to minimize
the problem.

[0257] FIG. 24 is a view illustrating an example of a
method for displaying the guide through the reception
module according to an embodiment of the present dis-
closure.

[0258] Whendisplayingthe guide storedinthe memory
313, the display 311 may adjust the guide to 1/4 or less
of the entire screen, and as illustrated in FIG. 24, the
guides may be sequentially displayed at the first position,
the second position, the third position, and the fourth po-
sition.

[0259] When the display 311 displays the guide, a po-
sition of the guide may be changed every predetermined
period.

[0260] Thus, there are advantages of minimizing the
case in which the guides are continuously displayed at
specific positions, and also, minimizing the occurrence
of afterimages.

[0261] Thetransmission module 100 and the reception
module 300 may display animage when the first wireless
communication and the second wireless communication
are connected (S27).

[0262] Thatis, the transmission module 100 may trans-
mit an image signal to the reception module 300, and the
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reception module 300 may display an image on the dis-
play 311 according to the image signal received from the
transmission module 100.

[0263] At least one of the transmission module 100 or
the reception module 300 may detect an operation error
while displaying the image (S29).

[0264] The operation error may include video interrup-
tion due to a decrease in signal strength of the first wire-
less communication, failure of a temperature sensor,
overheating, and disconnection of the second wireless
communication, but these are merely examples.

[0265] When a problem occurs that at least the first
wireless communication is disconnected, the display 311
may display the guide stored in the memory 313. How-
ever, if the first wireless communication is connected,
the reception module 300 may receive the guide from
the transmission module 100 to display the guide on the
display 311.

[0266] Specifically, when the operation error occurs,
the display 311 may receive the guide from the transmis-
sion module 100 to display the received guide. For ex-
ample, when the first wireless communication is connect-
ed, and only the second wireless communication is dis-
connected, the transmission and reception of the AV sig-
nal is possible, and thus, the transmission module 100
may transmit the guide stored in the transmission module
100 to the reception module 100, and the reception mod-
ule 300 may display the guide received from the trans-
mitting module 100 on the display 311.

[0267] As described above, when the guide related to
the disconnection of the first wireless communication is
stored in the reception module 300, the guide may be
displayed normally, and the guide stored in the reception
module 300 may be minimized, that is, the memory 313
may be minimized, and thus, there is an advantage in
that the size of the reception module 300 is minimized.

[0268] The transmission module 100 and the reception
module 300 may display an image when an operation
error is not detected.

[0269] When the operation erroris detected, the trans-
mission module 100 and the reception module 300 may
receive and display a guide corresponding to the detect-
ed operation error from the transmission module 100
(S31).

[0270] FIG. 25 is a view illustrating an example of a
guide displayed by being received from the transmission
module through the reception module according to an
embodiment of the present disclosure.

[0271] As in the example of FIG. 25, the display 311
may display a guide indicating that power is to be turned
off due to the failure of the temperature sensor.

[0272] In addition, when the signal strength of the first
wireless communication is weak, the display may receive
and display the screen as illustrated in FIG. 16 from the
transmission module 100 so that the display 311 guides
the wireless communication situation and then set the
wireless communication connection environment be-
tween the transmission module 100 and the reception
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module 300.

[0273] As described above, when the reception mod-
ule 300 receives the guide from the transmission module
100, there is an advantage in that the guide is displayed
in atextformatwithoutbeing limited to theimage because
language conversion is free.

[0274] To summarize the method for operating the
wireless display system, the reception module 300 may
display the guide stored in the memory 313 on the display
311 when the wireless communication with the transmis-
sion module 100 is not connected. That is, the wireless
communication may include first wireless communication
forreceiving the image signal from the transmission mod-
ule 100 and second wireless communication for receiving
the control signal from the transmission module 100, and
the display 311 may be configured to display at least one
guide stored in the memory 313 when at least one of the
first wireless communication or the second wireless com-
munication is not connected.

[0275] Particularly, even when the second wireless
communication is not connected, the guide stored in the
reception module 300 may be displayed. As the reception
module 300 does not transmit the control signal to the
transmission module 100, the transmission module 100
may not transmit any signal to the reception module 300.
Specifically, when the remote control device 200 trans-
mits the control signal as IR, since the reception module
300 receives the control signal from the remote control
device 200, and the reception module 300 transmits the
control signal to the transmission module 100 in a Blue-
tooth transmission method, if the transmission module
100 does not receive the control signal from the reception
module 300, the remote control device 200 may also rec-
ognized as being disabled so as not to transmit the guide
to the reception module 300. Therefore, even in this case,
the reception module 300 may display the guide stored
in the memory 313 by itself.

[0276] When the first wireless communication is not
connected, the display 311 may be configured to display
different guides when the second wireless communica-
tion is not connected and when a pairing error occurs
(300) between the transmission module 100 and the re-
ception module 300. Specifically, the display 311 may be
configured to: display a guide for adjusting an installation
environment of the transmission module 100 or the re-
ception module 300 when the first wireless communica-
tion is not connected; and display a guide for turning off
the second wireless communication of a peripheral de-
vice or a guide for repairing when the wireless commu-
nication is not connected. The display 311 may be con-
figured to display the guide for requesting the power
check of the transmission module 100 before displaying
the guide for turning off the second wireless communi-
cation of the peripheral device.

[0277] The reception module 300 may display the
guide while the wireless communication with the trans-
mission module 100 is not connected, and display the
image received from the transmission module 100 when
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the wireless communication with the transmission mod-
ule 100 is connected.

[0278] When the signal strength of the wireless com-
munication is weak (distinguished from the disconnection
of the wireless communication), the reception module
300 may receive the guide for setting the wireless com-
munication connection environment from the transmis-
sion module 100 to display the guide.

[0279] The above-described present disclosure may
be implemented as a computer-readable code on a com-
puter-readable medium in which a program is stored. The
computer readable recording medium includes all types
of recording devices in which data readable by a com-
puter system is stored. Examples of the computer-read-
able recording medium include hard disk drives (HDD),
solid state disks (SSD), silicon disk drives (SDD), read
only memories (ROMs), random access memories
(RAMs), compact disc read only memories (CD-ROMs),
magnetic tapes, floppy discs, and optical data storage
devices. Thus, the detailed description is intended to be
illustrative, but not limiting in all aspects. It is intended
that the scope of the present invention should be deter-
mined by the rational interpretation of the claims as set
forth, and the modifications and variations of the present
invention come within the scope of the appended claims
and their equivalents.

[0280] The above-disclosed subject matter is to be
considered illustrative, and not restrictive, and the ap-
pended claims are intended to cover all such modifica-
tions, enhancements, and other embodiments, which fall
within the true spirit and scope of the present invention.
[0281] Thus, the embodiment of the present invention
is to be considered illustrative, and not restrictive, and
the technical spirit of the present invention is not limited
to the foregoing embodiment.

[0282] Therefore, the scope of the present invention is
defined not by the detailed description of the invention
but by the appended claims, and all differences within
the scope will be construed as being included in the
present invention.

Claims
1. A wireless display system comprising:

a reception module comprising a display and a
memory; and

a transmission module configured to trans-
mit/receive an image signal and a control signal
to/from the reception module,

wherein the reception module is configured to
display a guide stored in the memory on the dis-
play when wireless communication with the
transmission module is not connected.

2. The wireless display system according to claim 1,
wherein, when signal strength of the wireless com-
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munication is weak, the reception module is config-
ured to receive a guide for setting a wireless com-
munication connection environment from the trans-
mission module so as to display the guide.

The wireless display system according to claim 1,
wherein the wireless communication comprises first
wireless communication for receiving the image sig-
nal from the transmission module and second wire-
less communication for receiving the control signal
from the transmission module, and

the display is configured to display atleast one guide
stored in the memory when at least one of the first
wireless communication or the second wireless com-
munication is not connected.

The wireless display system according to claim 3,
wherein, when the first wireless communication is
not connected, the display is configured to display
different guides when the second wireless commu-
nication is not connected and when a pairing error
occurs between the transmission module and the
reception module.

The wireless display system according to claim 4,
wherein the display is configured to:

display a guide for adjusting an installation en-
vironment of the transmission module or the re-
ception module when the first wireless commu-
nication is not connected; and

display a guide for turning off the second wire-
less communication of a peripheral device or a
guide for repairing when the wireless communi-
cation is not connected.

The wireless display system according to claim 4,
wherein the display is configured to display a guide
for requesting power check of the transmission mod-
ule before displaying a guide for turning off the sec-
ond wireless communication of a peripheral device.

The wireless display system according to claim 3,
wherein the first wireless communication is WiGig,
and the second wireless communication is Blue-
tooth.

The wireless display system according to claim 3,
wherein, when the display displays the guide, a po-
sition of the guide is changed every predetermined
period.

The wireless display system according to claim 1,
wherein the reception module is configured to:

display the guide while the wireless communi-
cation with the transmission module is not con-
nected; and
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display animage received from the transmission
module when the wireless communication with
the transmission module is connected.

The wireless display system according to claim 1,
wherein the transmission module comprises:

a first LED module configured to display power
or an error status; and

a second LED module configured to display a
status of the wireless communication.

A reception module comprising:

an AV reception unit configured to receive an
image signal from a transmission module;

a wireless communication unit configured to re-
ceive a control signal from the transmission
module;

a display configured to display an image based
on the image signal; and

a memory,

wherein the display is configured to display a
guide stored in the memory when wireless com-
munication with the transmission module is not
connected.

The reception module according to claim 11, where-
in, when signal strength of the wireless communica-
tion is weak, the display is configured to receive the
guide for setting a wireless communication connec-
tion environment so as to display the guide.

The reception module according to claim 11, wherein
the wireless communication comprises first wireless
communication for receiving the image signal from
the transmission module and second wireless com-
munication for receiving the control signal from the
transmission module, and

the display is configured to display at least one guide
stored in the memory when at least one of the first
wireless communication or the second wireless com-
munication is not connected.

The reception module according to claim 13, where-
in, when the first wireless communication is not con-
nected, the display is configured to display different
guides when the second wireless communication is
not connected and when a pairing error occurs be-
tween the transmission module and the reception
module.

The reception module according to claim 14, wherein
the display is configured to:

display a guide for adjusting an installation en-
vironment of the transmission module or the re-
ception module when the first wireless commu-
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nication is not connected; and

display a guide for turning off the second wire-
less communication of a peripheral device or a
guide for repairing when the wireless communi-
cation is not connected.
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[Figure 3]
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[Figure 8]
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[Figure 14]
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[Figure 15]
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[Figure 16]
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[Figure 17]
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[Figure 18]
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[Figure 19]
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[Figure 20]

[Figure 21]

Check whether the power of the transmission
module is properly connected.
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[Figure 22]
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[Figure 23]

-

7 Press local™,
| key image for !
\

e

. 5seconds

— 7 Press local
Il !

A" key image for

1
\

36



EP 4 336 848 A1

[Figure 24]

[Figure 25]
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Your TV will turn off shortly as the TV's cooling unit is not
functioning properly. Please contact LG service center.
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